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83-16 Fractures and Flow Anomaly
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83-16 Fracture and Flow Analysis
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83-16 Fracture and Flow Analysis
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Potentially Producing Fractures
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Delul 1995
Depth Range: ,250.0 - 25000 ft

38B-9  Log Date:
. Coso

Potentially Producing Fractures
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38B-9 Fracture Analysis

ALL FRACTURES POTENTIALLY PRODUCING
FRACTURES

%GMI



83-16 Tensile Wall Fractures

Tensile Wall Fractur
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Tensile Wellbore Failure Analysis 83-16
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38A-9 Tensile Wall Fractures

Wiell Name: 38409 Log Date: 19-haY-1997
Wigll Location: Califonia  Depth Range: 6,000.0 - 65000 ft
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Tensile Wellbore Failure Analysis 38A-9

38A-9 Tensile Fractures
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Permeable Fractures and Symax

38A-9




Preliminary In Situ Stress State:
Well 83-16

Faulting Az
case Sv S—Imax Snmin P s-lmax

1 052 052 033 o
Normal ot psifft psifft psifit 3O

Strike- 1 1 0.52 0.33

dip  psfit ps/t psft psift OO
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83-16 Critically Stressed Fractures
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83-16 Critically Stressed Fractures
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Yufutsu Gas Field, Hokkaido, Japan
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Yufutsu Field

Well Locations
and Production

History
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Yufutsu Natural Fracture Analysis
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Yufutsu Field Fracture Populations

Well Name Primary Fracture Secondary Fracture | Shallow-dipping
Population Population Fractures
——————————

J SE-NW, N-S, Few
Moderate SW dip Moderate SW dip

G SE-NW, N-S to NNE-SSW, Few
Moderate SW dip Steep E dip

H NE-SW, NNE-SSW, Few
Steep SSE dip Steep W dip

| NE-SW, Few
Steep WNW—-ESE dip

A NE-SW, Moderate
Steep SE & NW dip

B NE-SW, Steep SE dip Abundant
NE-SW, NE-SW, Moderate

C Steep NW dip Shallow SE dip

D NNE-SSW, SSE-NNW, Abundant
Steep WNW dip Steep WSW dip
SSE-NNW, SE-NW, Abundant

E Moderate W dip Steep NE dip

F NE-SW, E-W, Steep N dip Abundant

Moderate NW dip

HIGH PRODUCTION

MEDIUM PRODUCTION

LOW PRODUCTION
NON PRODUCTIVE
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Yufutsu Wellbore Breakouts
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Yufutsu Tensile Wall Fractures
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Yufutsu Field
. Stress Orientation
and Magnitude




Natural Fracture Orientations and Syyax
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Yufutsu Field: Well A
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Yufutsu Field: Well B
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Central California Oll Field
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Central California
Critically Stressed Fractures

COULOME FAILURE FURCTION
as a function of fracture pole orientation (lower hemisphere)

High hydrocarbon
production rate

=2 -2 -1 0
Caoulomb failure function, ppg
(dPp =0

MOHR DIAGRAM
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Summary

 Thetechniqueto characterize permeable
fractures and faults proven at Dixie Valley can
extend to other geothermal reservoirsand to oll
and gasreservoirs.

e Critical data arenecessary to assess reservoir
permeability enhancement potential:

— Simin Measur ements (geother mal)
— High resolution production data (oil and gas)

o Fracturesand faults must be both optimally

oriented and critically stressed to enhance
production.
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